Introduction
As usual, set (a; q) 1 The rst goal of this paper is to establish in Section 2 each of these eighteen values, and the tools we shall use were entirely known to Ramanujan. The methods we develop can be easily applied to determine further values of a m;n ; and we o er some of these. Upon examining the table, we see that when (m; n) = 1 each value is a unit in some algebraic number eld. Thus, our second goal in Section 3 is to prove that a m;n is a unit for large classes of pairs m; n: We also establish in Section 3 some general formulas for evaluating a m;n : Here, we use ideal class theory, with which Ramanujan was likely unfamiliar. After stating his last value for a m;n on page 339, Ramanujan o ers some values for '(e ?n )='(e ); where n is a positive integer.
These values, and a few other values scattered throughout the rst notebook, are proved in another paper 2] . Continuing in the spirit of Section 3, we prove in Section 4 that '(e ?n )='(e ) is algebraic for every positive integer n:
Our calculations require primarily three of Ramanujan's modular equations, values for certain class invariants of Ramanujan, representations for quotients of values of ' in terms of class invariants, and the theta{transformation formula.
We rst recall the de nition of a modular equation 1, p. 213]. Let K; K 0 ; L; and L 0 denote complete elliptic integrals of the rst kind associated with the moduli k; k 0 := p 1 ? k 2 ;`; and`0 := p 1 ?`2; respectively, where 0 < k;`< 1: For a xed positive integer n; suppose that
Then a modular equation of degree n is a relation between k and`induced by (1.5 In the remaining calculations, we need to calculate G n=3 when n=3 is nonintegral.
First, we could use the methods developed in 3], but these are nonelementary and depend upon the Kronecker limit formula. Second, with the use of (1.8), we can employ Lemma 1.1 with P = (G n=3 G 3n ) ? We close this subsection by proving two additional formulas for a 3;n : Theorem 2.1 below is an analogue of Corollary 2.4 (for m = 5) and Theorem 2.5 (for m = 7), and provides an optional method for calculating a 3;n : For calculational purposes, the formulas for m = 5; 7 are more advantagous than the ones below for m = 3: :
We shall use (2.14) in further computations and in our proof of Corollary 2.4 below.
We next derive a formula by which the computation of a 5;n generally will be simpler than that by using an analogue of (2.3). The following theorem is proved in our paper 4]. upon expanding the right side and simplifying.
Of course, the method of calculation used above cannot be generalized to n 6 = 9:
Thus, generally, it seems best to prove an analogue of By m;n is a unit. Letting I 1 = ; 2] and I 2 = + n; 2n]; we deduce that c 024 m;n is a unit. Thus, the theorem now follows from (3.14).
As an example, let m; n = 3; 5: Then, by Theorem 3.5, a 3;5 is a unit. By using Kronecker's limit formula to calculate b 3;5 
